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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 


A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)13 Responsive to communication(s) filed on 01 July 2005 . 
2a)Q This action is FINAL. 2b)H This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) H3 Claim(s) 1-7 and 19-23 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) [X] Claim(s) 1-7 and 19-23 is/are rejected. 

7) D Claim(s) is/are objected to. 

*8)D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9)D The specification is objected to by the Examiner. 

10)Q The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. §119 

12)Q Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. . 

3.D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 


Attachment(s) 

1) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) * Pa P er No(s)/Mai1 Date. . 

3) □ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5 ) □ Notlce ° f lnformaI Patent Application (PTO-152) 

Paper No(s)/Mail Date . 6) □ Other: . 
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PTOL-326 (Rev. 1-04) 
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DETAILED ACTION 

Request for Continued Examination 

1 A request for continued examination (RCE) under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1. 17(e), was filed in this application after final rejection. Since this application 
is eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 
1 .1 7(e) has been timely paid, the finality of the previous Office action has been withdrawn 
pursuant to 37 CFR 1.1 14. Applicant' submission filed on 07/01/05 has been entered. An action 
on the RCE follows. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1 -7 and 19-23 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

The specification does not disclose each thin film within the multilayer stack has the same 
thickness of less than about 20.0% of critical dimension (CD) of features in devices. Note that 
the specification only disclose, at section [0013] and Figure 1, that multilayer stack 250 of thin 
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films includes a thin film 220 and that the thin film 220 has a thin film thickness 221 that is less 
than about 20.0% of the critical dimension of the features in the devices. Nowhere in the 
specification states that each thin film within the multilayer stack has the same thickness of less 
than about 20.0% of critical dimension of features in devices. Note that section [0031] only 
mentions about each thin film of the multilayer stack 255 having the same thickness. This 
section is used to describe the different embodiment of Figures 3a-3f, and nowhere in this section 
states that each thin film within the multilayer stack has the same thickness of less than about 
20.0% of critical dimension of features in device. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-7, insofar as in compliance with 35 USC 1 12, are rejected under 35 
U.S.C. 102(b) as being anticipated by Gnade et al. (PN 5,561,318, of record). 
Gnade et al. discloses, as shown in the red-line Figure 7 cited in the previous Office Action, a 
structure for devices comprising a multilayer stack of thin films (upper half portion 29, lower 
half portion 29), the thin films comprising a low-dielectric constant material, the thin films 
having pores, wherein each thin film within the multilayer stack has the same thickness of less 
than about 20.0% of critical dimension (CD) of features in devices (note that the examiner 
considers the critical dimension of features that includes layers 22, 24, 28 and 58. Therefore, 
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according to the drawing, the layer 29 has a thickness that is less than about 20.0% of the 
thickness of critical dimension of features). Note that since claimed limitation of a multilayer 
stack of thin films, the thin film have same material characteristic and thickness, hence, thick 
layer 29 of Gnade et al. can be interpreted as consisting of a multilayer stack of thin films to 
form a thick layer, having same characteristics and thickness. Since the claim is about the 
structure, at the final product, the multilayer stack of thin films is seen as one thick layer having 
same material characteristics throughout the entire stack of thin films. 

Regarding claims 2, Gnade et al. discloses the low-dielectric constant material comprises an 
inorganic oxide (aerogel) [see Table]. 

Regarding claims 3, Gnade et al. discloses the inorganic oxide comprises aerogel which is 
Silicon Dioxide. 

Regarding claims 4, Gnade et al. discloses thin films (27 and 29) have a porosity of 15 volume % 
to 50 volume % (within a range of below about 30.0 volume %) [see Figures 3C-3D and 4, Col. 
3, lines 21-29, Col. 7, lines 19-23, and Col. 10, lines 23-30]. 

Regarding claims 5, Gnade et al. discloses pores are embedded within the thin films [see Figure 
4]. 


Regarding claims 6, Gnade et al. discloses pores are unconnected [see Figure 4]. 
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Regarding claims 7, Gnade et al. discloses pores have a size on the order of 2 nm to 25 nm 
(within the range of 0.3 - 3.0 nm) [see Col. 3, lines 59-62]. 

4. Claims 1-7 and 19-23, insofar as in compliance with 35 USC 1 12, are rejected under 35 
U.S.C. 102(b) as being anticipated by Havemann et al. (PN 5,488,015, of record). 
Regarding claim 1, Havemann et al. discloses, as shown in the red-line Figure 4C cited in the 
previous Office Action, a structure for devices comprising a multilayer stack of thin films (upper 
half portion 36, lower half portion 36), the thin films comprising a low-dielectric constant 
material, the thin films having pores, wherein each thin film has the same thickness of less than 
about 20.0% of critical dimension (CD) of features in devices (note that the examiner considers 
the critical dimension of features has the thickness that includes layers 22, 24, 28, 30 and 38. 
Therefore, according to the drawing, the layer 36 has a thickness that is less than about 20.0% of 
the thickness of critical dimension of features). Note that since claimed limitation of a multilayer 
stack of thin films, the thin film have same material characteristic and thickness, hence, thick 
layer 36 of Havemann et al. can be interpreted as consisting of a multilayer stack of thin films to 
form a thick layer, having same characteristics and thickness. Since the claim is about the 
structure, at the final product, the multilayer stack of thin films is seen as one thick layer having 
same material characteristics throughout the entire stack of thin films. 

Regarding claims 2, Havemann et al. discloses the low-dielectric constant material comprises an 
inorganic oxide (aerogel) [see Table]. 
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Regarding claims 3, Havemann et al. discloses the inorganic oxide comprises aerogel which is 
Silicon Dioxide. 

Regarding claims 4 and 20, Havemann et al discloses thin films have a porosity of 30 volume % 
to 95 volume % (note that the claimed language states about 30.0 volume % which can be 30.1, 
30.2, 30.3, etc.) [see Col. 3, lines 19-21]. 

Regarding claims 5 and 21, Havemann et al. discloses pores are embedded within the thin film 
[see Figure 4C]. 

Regarding claims 6 and 22, Havemann et al. discloses pores are unconnected [see Figure 4C]. 

Regarding claims 7 and 23, Havemann et al. discloses pores have a size between 2 nm to 25 nm 
(within the range of 0.3 - 3.0 nm) [see Col. 3, lines 17-19]. 

Regarding claim 19, Flavemann et al. discloses, as shown in the red-line Figure 4C cited in the 
previous Office Action, a multilevel interconnect system for devices comprising, 
an underlying metal level (24) [AlCu, see Table]; 

a multilayer stack (upper half portion 36, lower half portion 36) disposed over the 
underlying metal level, the multilayer stack comprising: 
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thin films (upper half portion 36, lower half portion 36), the thin films having a 
low dielectric constant, the thin film having pores [see Table], wherein each thin film has the 
same thickness of are less than about 20.0% of critical dimension (CD) of features in the devices; 

an overlying metal level (not shown) disposed over the multilayer stack [see Col. 7, lines 
33-36]. Note that Havemann et al. specifically states in the Table that the conductor can be a 
metal (note that the examiner considers the critical dimension of features has the thickness that 
includes layers 22, 24, 28, 30 and 38. Therefore, according to the drawing, the layer 36 has a 
thickness that is less than about 20.0% of the thickness of critical dimension of features). Note 
that since claimed limitation of a multilayer stack of thin films, the thin film have same material 
characteristic and thickness, hence, thick layer 36 of Havemann et al. can be interpreted as 
consisting of a multilayer stack of thin films to form a thick layer, having same characteristics 
and thickness. Since the claim is about the structure, at the final product, the multilayer stack of 
thin films is seen as one thick layer having same material characteristics throughout the entire 
stack of thin films. 

Response to Arguments 

5. Applicant's arguments filed 07/01/05 have been fully considered but they are not 
persuasive. 

It is argued, at pages 5 and 6 of the Remarks, that the specification discloses, at paragraph 32 on 
pages 9-10, that many of the features in one embodiment are equally applicable to other 
embodiments and that one skilled in the art will also appreciate the ability to make various 
equivalent substitutions for those specific materials, processes, dimensions, concentrations, etc. 
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described in the specification. The argument is not convincing because the specification still 
fails to disclose in full, clear, and concise terms that each thin film within the multilayer stack 
has the same thickness of less than about 20.0% of critical dimension of features in device. 
Therefore, Applicant's claims 1-7 and 19-23 still do not overcome the 1 12 rejection. 

It is argued, at pages 6-7 of the Remarks, that one of ordinary skill in the art of making 
semiconductors at the time the invention was made would know that a critical dimension, CD, 
refers to a minimum achievable size of the feature in a device, and the size of the feature refers to 
a distance, such as a width, between opposing edges of the feature, and that Gnade et al. does not 
disclose each dielectric layer in the structure has pores and has the same thickness of less than 
about 20.0% of critical dimension (CD) of features in devices. This argument is not convincing 
for the following reasons: first, there is no specific value of what the minimum achievable size 
is. Second, there is no statement what the feature is (a layer, etc.). Third, there is no statement 
how to determine the size of the features (distance, width, height, length, etc.). For these 
reasons, the examiner considers the critical dimension of features that includes layers 22, 24, 28 
and 58. Therefore, according to the drawing, the layer 29 has a thickness that is less than about 
20.0% of the thickness of critical dimension of features. Note that since claimed limitation of a 
multilayer stack of thin films, the thin film have same material characteristic and thickness, 
hence, thick layer 29 of Gnade et al. can be interpreted as consisting of a multilayer stack of thin 
films to form a thick layer, having same characteristics and thickness. Since the claim is about 
the structure, at the final product, the multilayer stack of thin films is seen as one thick layer 
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having same material characteristics throughout the entire stack of thin films. Therefore, 
Applicants' claim 1 does not distinguish over the Gnade et al. reference. 

It is argued, at page 10 of the Remarks, that Havemann et al. does not disclose all the limitations 
of amended claims. This argument is not convincing for the reasons as stated above. Further, 
Havemann et al. discloses, as shown in the red-line Figure 4C cited in the previous Office 
Action, a multilayer stack of thin films (upper half portion 36, lower half portion 36), the thin 
films comprising a low-dielectric constant material, having pores, each thin film within the 
multilayer, stack has the same thickness of less than about 20.0% of critical dimension (CD) of 
features in devices. The examiner considers the critical dimension of features has the thickness 
that includes layers 22, 24, 28, 30 and 38. Therefore, according to the drawing, the layer 36 has 
a thickness that is less than about 20.0% of the thickness of critical dimension of features. Since 
claimed limitation of a multilayer stack of thin films, the thin film have same material 
characteristic and thickness, hence, thick layer 36 of Havemann et al. can be interpreted as 
consisting of a multilayer stack of thin films to form a thick layer, having same characteristics 
and thickness. Since the claim is about the structure, at the final product, the multilayer stack of 
thin films is seen as one thick layer having same material characteristics throughout the entire 
stack of thin films. Therefore, Applicants' claim 1 and 19 do not distinguish over the Havemann 
et al. reference. 


Application/Control Number: 10/022,456 Page 10 

Art Unit: 2811 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hung K. Vu whose telephone number is (571) 272-1666. The 
examiner can normally be reached on Tuesday-Friday 6:00-4:30, Eastern Time. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's acting 
supervisor, Steven Loke can be reached on (571) 272-1657. The Central Fax Number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 


Vu 


August 1 9, 2005 4bl/vu3 UL^ 

Hung Vu 

Primary Examiner 


